There is clinical and pharmacological evidence of the existence of sympathetic dysfunction in migraine. Adrenaline and noradrenaline concentrations were determined in plasma and CSF of patients during attacks of common or classic migraine, comparing them with controls suffering from stress. Plasma noradrenaline levels were significantly lower in the patients with common migraine than in controls (p < 0.05).
The mechanism of pain and vascular changes in migraine is unknown. There 
Material and methods

SUBJECTS
Patients were studied in the headache unit of the neurology department of Galicia General Hospital, Santiago de Compostela University, Spain. Informed consent was obtained from subjects after explanation of the procedures. We included 16 patients with common migraine, 11 with classic migraine, and 21 controls. Diagnosis of common or classic migraine was made following criteria of the headache classification committee of the International Headache Society.7 The control group was composed of patients suffering physical or psychological stress, with the following diseases: patients immediately before surgical intervention (n = 9), multiple sclerosis (n = 2), acute stroke during the 24 first hours (n = 8), Guillain-Barre syndrome after the acute phase (n = 1), and lymphoma (n = 1). Exclusion criteria for patients and controls were hypertension, psychiatric disease, epilepsy, and intake of antidepressive and adrenergic drugs or calcium channel blockers. Smokers were excluded. Controls with abnormalities in CSF (cell count, and protein and glucose content) were excluded. Mean ages (SD) of common and classic migraine patients and controls were 38-37 (11.7), 39 (I1*03) and 49 95 Blood collected by venepuncture after 30 minutes' rest in supine position was centrifuged (3000 g for 15 minutes). Lumbar puncture was performed with patients in left lateral decubitus after 30 minutes' rest. Initial pressure was measured and 5 ml of CSF were discarded. The sixth ml was used for cell count and protein and glucose analysis. The next 5 ml of CSF were centrifuged (2000 g for 10 minutes) and used for catecholamine assay. Plasma and CSF samples were stored (-70GC). Extractions were performed between 9 and 10 am in controls after an 8 hours fast. In patients with migraine extractions were carried out at variable hours, during an attack and after a minimum 4 hours fast. Measurement of catecholamines was performed using high pressure liquid chromatography with electrochemical detection (HPLC-EC) and extraction by activated alumina (Bioanalytical Systems Inc, LCEC Appl Note 14). A plasma sample of 1-5 ml was placed in a glass tube with 25 ul of DHBA (100 ng/ml) as internal standard and 50 mg of alumina. DHBA was prepared by dissolving 16 mg of DHBA-HBr in 100 ml of 0d M HC104; 100 ul of this solution were diluted to 100 ml with 0-1 M HCIO4. Buffer Tris (1-5 M, pH 8 6) was added and the mixture agitated, then centrifuged, and the supernatant removed. The alumina was washed three times and removed via filtration. Catechol species were desorbed from the alumina adding acidic buffer (Gb4 H 0-1 M). After agitation and centrifugation, 50,ul of the acidic supematant were injected into the HPLC-EC system. Chromatography equipment characteristics: Pump Gilson 305, column Spheriscorb ODS-1, amperometric detector LC-4B (+600 mV versus Ag/AgCl), flow rate of 0-8 ml/min. The mobile phase was prepared with monochloride acetic acid, 1-octane sulphonic acid, OHNa and Na,EDTA. Results are expressed in pg/ml.
STATISTICAL ANALYSIS
Intergroup differences in plasma noradrenaline were studied using Kruskal-Wallis and We did not observe a significant difference in plasma (figure 1) or CSF (figure 2) adrenaline levels between patients with common and classic migraine, or between migraine groups and controls. Plasma noradrenaline was significantly lower in common migraine patients than in controls (p < 0 05) (figure 1). We did not observe differences in plasma noradrenaline levels between both migraine groups or between classic migraine and controls. No significant differences in CSF noradrenaline levels were found between groups (figure 2). No influence of age or sex over catecholamine levels was observed. We found no correlation between noradrenaline levels in plasma or CSF and severity of headache (SUM): r = 0-42, r = -0-03 (plasma, common, and classic migraine); r = 0-26, r = 0-25 (CSF, common and classic migraine). We also did not find correlation between plasma adrenaline levels (in both migraine groups) or CSF adrenaline levels in common migraine and severity of headache. We found a significant positive correlation between adrenaline levels in CSF and severity of headache in the classic migraine group: r = 0-89, r2 = 79-22%, p < 0*01.
Discussion
Monoamine levels in CSF9 and plasma'0 may reflect monoaminergic activity. We have measured catecholamine levels in plasma and CSF of patients with common and classic migraine during attacks using HPLC-EC. Variability of interlaboratory results depend on the sensibility of the method, and the interference of acid or oxidating substances." This problem has occurred with a proportion of samples in our study. Important variability of results was observed. Levels in CSF were lower than in plasma for both catecholamines in the three groups. We have standardised as many external potential factors that influence sympathetic function as possible. Plasma and CSF levels have been lower than those previously reported in resting controls. 12 Mean catecholamine levels in plasma or CSF were lower in migraine groups than in controls. Differences were not statistically significant except when comparing noradrenaline levels in plasma between common migraine patients and controls (p < 005 
